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mt . 

7'a 7' 7 Aiittc , Jiig;^ ^ y > 5 >' i^'X rJ* CO 3 >- h P - 



(7)M'Mmzhtz n f 7 h ma-fx ^ y i- ^ > v x 

X enia 5: ff- V K 3S.^ L T |s] t b' v h ^45^^-^ y 7 T ^ 5: 



c 11*11 3 ] Jiid> ^ y -t . mm 



5: t hl5\^\>z^ ^^mi^zWM 5 ilT i ^ T L/ tSit ^ * 



hyy >'y. ^tm2;^^V hyy 9 (^mz^^ y{^}V 
IfMMi^ ^ ^-^^ hXo [zm^ ^ixfz'cXy^VVyy V 

y^^Tc^^jt^^. ±12^1 I) VyyVy.9\^W 

tsimmz-t^ix. 

^ 'J -tvWcSSJg-r^*;^ ^ y Hr^I^^II 2 ^: 'J 9 y i-^'^. 
Ci»5i<iHl 1] ±ie;<^y-b/P(7);<^ y h^yi^'x..-? 

t if aJ<^ 1 2 ] ±fe^ ^: y ^)VO-)W> 1 X ^ y h 5 >'i^' 
X:?tOV-X, ^2;<^:y l-7>yx.^cr)Kb-f y{ib' 

y h o-zl-y- VWiZ^^-^ix. t'-y 
3 y 1- D-;u^- 1- if; k (i±id7 - m^MMt^^^zK 
Kxt *fB](c . mg^ff {cES $ itx ' I. r U it * 



V 



Cff*iS 1 4 1 ±ifi,X^ >J -tryl^co^ 1 'J h y yi/ 

y himmm^ix. mmwmm^mw-th::]yhxj-)u 

y-hit^zjyha-ji^y-hmcim^ti. t -v hiSit 
^^9^^<ti:^--:><:0)<^')Vyyi>y.9t. ifS;^^ 

\mM.(^)im)ifAxh nx. 

I iSiiiii 1 6 1 wi^mm^-mixummnw.^^x 

ya y 7 Allele , v-km\(nmmu^'^hf~ -S. ^ 



I pool J 

mzm-tiij<7)X-^i, 

[0002] 

(Vertual Ground : V G ) ^ 'J -(ryl-T l> -f WmXli, 

pm^mwmmfz\,mmm^'^)iM>.zm'^^ixfz p 

V A, yym%w:^ ) A' V - 1^- Jl:^; iin ^zvhfi^m 

'J h 7 yi''X:J'(r)^^:7vU?eBg;m"!£t LTlSSg 

[0003] FG ( 7P-x-f y^y- b ) 

^j=5:2.7n-f-i- y7"i^'-h/!/'7rM$ii, ^c^)±lzOU 
O (Oxide-Nitride-Oxide) 11^ iV)^^'- KrBlfeaM$-:fr 
t T >- P -il-y-^ h SilTl-il.. ayhD- 

[0004] MONOS{Metal-Oxide-Nitride-0 
xide-Seroi conductor) gCOiS^, ^^7l^ff^^^BtsJ{±t; 

&oXi/mm^iz^m-i^^ 'jt^^ •■/yt^m.^m 

?.fl!!(7)f-'A>fXi: LTti, MNOSM, -f ./MaliS^ri;- 
. 'Ai.r<:$'-yi,zXimLrz1r- M;ffi$:7- K 

( 0 0 0 5 ] ^Miifzmic')^-^ rfctow.r i> , 
• Kix -f y^.*iEttMJ-^A''t'-y Hss. i7^c<4±Ji<='.^i 

-Kill//, y-x- Kl/-f yJr:ii|ift®i|{t(lffL 
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[00 07] bZbfJ^. Ztli^V-X' VU^lymm^ 

I. ^^xhh. miR;^'^V hyy'Jx^ t'?--]^^^^^ 
. W L T mis Uz2 -?<^)i miK ^ 'J 1- y >' ^ 2r »J 

yV-y.^ay/^x . YV'Ay':^^mm^t(^%m:mi^ 

hh. i oMimtm I- 7 - ¥ mzwx I v • k 

[0008] a±c^M&Bjk±cOT^nmzX 0 . tt^co 

;^ ^ h ^ y ^(Dioz imizmiKt hyy yj^ 7 

mzT 9^P.th > 'J 7;l T -t:X(iT # ^ . 

fz^i^'^mmz^mxt x t . mmtjiwfwm tu 

[0009] t-m^(^Smi . "tO hy yVX 

t^^.tn(nmm:^m^mf<th:.ti^zhi^. 

[0 0 10] 



^mn.^^^(^Wimi&^:mmt hfz^jtyoya y 

1- 2r^~i^^v>'^^:< >: ^ \) V y > >'7 9 

Jii£7- \-v^nzm:mm^i\fz^^'^\) ^^ivo^m 

^V9VVyyV7^9 W-- V iymklz\Wk ? ixfz 7 

V V D-;l/^- 1- ^ML-t ±E;^^ y -tfUTU^ J 7 
~FI8;5-|ti]Tm><^yH2yU:fe^(c«^6^^c^^^^ Sir 

[ 0 0 1 1 ] i/::, *f|0j^i^;^^*gSii. 

b y yiyy.^t . M?-;^^ y b yy'Jx^ t ^-iim 

m\^ixfzwk(r>:^^ ')^)i^mmim^fifz:<'t')'^ 

}vrv4b. m.v-\-mmzmm\m^fi^z^^'^ 

9ym\z. ^-rV'^^Mn%mmk\zhfz'^^xn{^^ 

ISL. W^±E;>^ ^ y Vyyiyy^9oyziyVx2 

mESuziofz y F/r.x t' b m^xj< ^ y h ^ yjx^cr) 

10 0 12] t^%mxn. ^ y -t/i-^jmi^sift^ 

[ 0 0 1 3 ] ^ /c. t^^mxn^ ife/^y-tr/i/ii. m 
l^^y h7yv7.^i. ,^2;^^y hyyi/x^t. 

m^Mls^'t^J hyy'Jx^tmiM^U Vyy'JX^ 
(7m\z^f^^ ^^v/i'JFMpflt^S'^tWt h I 3 \zmmixfz'z 

V9vvy yjy.^t'k^K i :a ^ y h y 

yyy.^\^X^^W.2^'^')Vyyy7.9<ry^^ 

\x. mm^t.^mm^^z^tix . -(7).x^y't/i-(^o.^ 

^^^) "0X^0^% 2 > ^ y h 7 y 'Jy.m. .^yv 

( 0 0 1 4 ] i/;:. ^-%mxn. IMy^'^'J-^iK^yA't 
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( 0 0 1 5 ] iit . *^B3t1i:. iMy^ t ') 1 

(7; 3 y b n -/t-y- V^^thW.l^^'^^Jhyyiyy^f 
^iJ:CAB2;^^U FyyyX:^^. ^'MMl;^^:^ F^ 
y:yX9ty^2:^^^')hyy'Jxj^ a)mz-1-^A^)m\Si 

-^^j^ . . 1 -"t u h y y 'J 7^ 9 ^3 J: xf m 2 

U h 7 >- ^ (7) y F n ~;F'>— F SEfj L t ±16^ 

^ i; ^)vr\y>{ & 7- Fll:^^^^T•^gi[>< ^: y -fe^t-i^ ^ i-z 

C) -3 y F a-ji^^--~ F (c^^ L-^^ilfi^jtcrni?''^ A/N°yF.7. 

w/JB^'^T-'r i^->^-^^^orD7"5A2:ftt mmtx 

F^yv'7.^>:-^A'^^/FJFM^Si?!c?r«* 

±Ky< ^ U h 7 >' v'''^'' ^ ^> ziyv a -II' F z WM) L 
Ti:iS.>< -"t 'J 't/FT L-^ 5r 7- Fir^/^i^TMit^ ^ \) -t 

y i>X -9 ^) 3 y F n F IC^ LM?W^jiC7'D 9'y 

[0 0 IS) tfz. ~wmt. %m%mnmfmk 
%mmmwy%Mm,^ ^ mrn- ^ tz :? y f 



<rxy(^^j^jWMmix^ 7- KIK:/i'fi^tcS2^flSix/:!!i? 

I^CO.^^ \) -^jWjmmifM^ixfz:^ ^ 'J -t./FTF'-f Sr^T 
1 1) MJc<O^^S'J0S3 $• (i I y'z^m imW<^Mm'AVh 
oT, ra^yj^mz. ^-'J^m%%c^)'^MWUzhfz 

hXo I . J- ie>^ ^ u 7 y ^ 

Orj y h o -;Fir-^ F ^§gf j LT±ie;^ -t -fc./F 7 F 

L. mr.commmzhfzDm^^y hmnx^'ti) h 
§ tc^-fe & \z-/ hmnzM tm^^ro^-yM^/vuMmt^ 

[00 2 0] *|gy«iCJ:iiy; ^-i^lrMmV 
f&^ix. W^^^vT'^^y hizhfz^^--Vtg,±,<rM^ 

"rrhixZ->o 
t 00 2 1 ] 

[ 0 0 2 2 ) <! cr)T^mmi:>^ 'J mUli . ^ ^ y -bA'T 
U-^ 1 . p7t3~:5^'2. :^yAra-iP'3. Ati!,i)m 

ViW ^imifz ») . o ^y :7 zmizWrl'f^'i ^ y^' 

^mmth mmmm^ i yr k vyj s: -y 7 r ^ti 

imgLTV^|>. tfz. EEI*^A*:«M4(i. ;^7AiM 

tKBSScs. -tyxryrsA. s#3i«^©sgwR. a 

(o£^S^rh' .y F JglRII^OSJ&^T r -ttf . 
t 0 0 2 3 ] D7T:3--^'2{i. T F F7.fi^AD 

7tMt«07- Fir;WLc0R[it:6^4/::ii^a5^ 31tRL. ii 

tKL/'^7-Flf;WL$:. Ift^^thL. S^ji^S /Jiili 

100 24] i^yL.fO-^3\t^ 7KF'7.(t-§-ADR 

^^SHT . ux\zmtxx'&mnA nm yimm 

KCS^fiiJPt. y^^')'z}Vr\^A IHz&mMz'^t 
[0025] ;^/7Aii1/^{HlSgCS(i:. fSPVil L-fJ^tC )i 

iJ^SiiTt t:' 7 .FI5i^^.)^t SrHr yx 7 yr S A iclg:^ I , 



[00 26] ttt/^li Umzii^ V'^M^WimT- 

T IS jil $ ti hr-i^ mm t* tcgrfiifi^x-*) & 

[0 0 27] iJt. tt^3i^B*Wi:. 5'm^^>^7)A:^J^' 

X1^T-^^J<^vyr')yyLt^:\^^x^. \mx. 

[ 0 0 2 S 1 ^llJfim-.iCfSi?'^^^ ^ 'J -feyur 1 

cm. mmwA'b^izwmixx^^h . 

A^' o T . 1 7 - K jgictggE ^ ii Jt ^ ^ y ^yt4T mma^j 

[00301 y.T . .X ^ 'J -fe /I'T U 1 <:OtS5tf.5^iJ(::oi 

xm'i'-mi ^zmmmxmmL . ^<?nk. ^mmmpi 
iziu^ra^'yAmmzp\-^xm)tti^ o 

[003 1 ] *S»f^Elcf.$^-, 1 'J 'tyWi. 
MT2i?:)r«llC. -bl.':? hhy>i^7.^ST^W,S.Lrzm 

K u-f yrBWy^^mz-tiy^ h h ( rnxu"?- 

WL) rgd^L. -e^^^MlH^cqy hn-;U^^-:hCG^\ 

c A M lis L- -c V » . xix. t^m^immiz .x ^ 

■i 

^ii. v-y.^ ycfm17ii\^yHmLf.zmm^- 
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ix^ nMrnm^rnvti =? yh o-zu-y- hmc 
t" -y hm B L b "p-mzRm w^T\y^mm ^ . 
10 03 2] ttz. t-mmmmxz^x\M. i of^^i;]^ 

mmMzm ^ ^ -t ./l/r(i. u 7 h h 1 2 

'b;^'^M;?:/6v^?v^, :^xri3. r?y Fn^;l/^r--hCG>: 
7-KIJ;VVL^d^'Js^y^?y^tvJ:DJfM$ii.^ t -y t- 

[0033] r LT. ^WSm^iCf^^;^^ U -t';UTV 
y h q ir'-^ h 2 T 1-' mm zt^)l 

. ■ ^ 

[0034 ] m2--mAizayhx3-f)^y-h^fmy^ 
s;i>^ u '^}vru'i i:m'm'^mnm. 113 tin y h o 

[ 0 0 3 5 ] :? y ho-yi^y'-- ^ y -tr/i^r p 

^Ut^l-'MCI 1. 1VI12--, MC2 1, MC2 2, 

m2[zi6\^X\t. mm(7yfm'\tcr)fz^. 2^?4?iJ (2X 
4 ) c?;S«<?';;^^'J-fe;HVICl 1 . MCI 2. MCI 
3, MCI 4. MC2 1. MC2 2. MC2 3, MC2 
A(r)n^5f^LX^^ho 

[003 6] I212lc^-rj:3tc, -^^^rU-tyl'MC l 1 
-MC24<i. ±jiLfcJ::UC. 1;]5=¥W/|C AM^-W 

^^>.^i^^*i hyyi/7.^mTi , ig2y^»; h^>' 

>-:x^MT2^^^Pa1(.::. F v^yy'y.f STi-f-v 
^^^iflMfJSJ^i-** t ^ i: ^ iziWM Uzm^ T^LXv^ 
xlX. l ?f@^^>S2?'ISii^c^^y'fe;l'MC 1 1- 

M C l4<r)^V'7\-Vy y'J7 ^ S Tc7)y~ h K 

JEW L 1 i^z^mi^zim ^ix. 2 ^f @ c7)gi^ii $ ixt^y^ [} 

■t;l/MC2 WMC2 4iO-t:l/^ h hyy'JX:^cr)y- 
h■/)^V-Vi^L2i■zmBzmm^iXX^Hy . mmz 

XztlZ, V-m^UzX^m\^^ixi^. 
. [0037] ^l?i)/cSc:i-?ii:l\p<^'J-bM'lC 

1 1 t MC 2 1 <7)--&.^| 1 y<^: y h f7 yi^X^MT 1 

y N a-juy- h /)WMc^)^ y h o-/^ f^ic l l 

liCtfg^Sn. '^m2^^'J F^yvX5'MT2cOrjy 

ummixt^^i. mm^z. m2mmmtitz.>(^[) 

■fe fV M CI 2 M C 2 2 l:>(^[}hy y v X f M 



!(7) 00 1 



-fe;l/M C \3yUC2 3 (r)^W. 1 y< ^ U I- ^ y >^>. f M 

T 1 (03 y i-n-./i/y— h//|i±)i<r)i? >' ho— ./uy- h 

T li7)3y hn-^A-y- h//Jt}{|^^::7> M?-;!/^- h 
CO 0 38] -^ioiz^ (13tC7Kl-J:o(c. ^g-^ ^ 'J 't/t- 

U K >f y (ctr^S? ^1 . ^ U K u y 

- Ytsc^\^(?)m'n\mz^'^ 0-^3 f(!ico;< ^ u h ^ y y 

7. H b y fi: . \L yV ll:fcr[S]T1tecoy t h u y 

^otJjrc^p/r^iS.v^^^y^jctoy-.x - YU-^yTmm 

y-x • Fb-fy^m^Mim, I14(c^-ri:3tc. 

^ y 'bvl-r l^-^ ^^4:T1i;^^f 7> ]> ^ ^ rW)^ ^9 -yt 
ftMl§S^. -e^OiSt^/hJSBLl . BL2, BL3. 

'\'^mt.<nLm\iz^ smmmh^^tch t"-/ vm^ l 1 , 

BL2. BL3. •••^IS(t'CiJ:^.^. Z,<n^^^. .-g-fv 
hIgBLl. BL2. BL3. •••(i. M^15-r^T^<7)y 
-X • F I.' ^ y^iM^im^^ y ^ ;^ h ^IK 0 

[00 39] E15'-ta7(cny|-a-;l'y-l-,#,l-5y>( 
^: U -t' ;l'T VA^'^.-f, HI 5 (i y h n - /l-y- h ^t-:^ 

m'¥Mmm. X ^Sm 1 y l- o-;^^^^- V it^i 32 
^: 'J -t/i riyA co--^^ ( la 5 o 1 ) ^7.>^^oSlllt'tf) : 

C 0 0 4 0 ] H 5 (cS^-t =? y h D-/l->^'" ?^ i^m:^ ^ 

;^ ^ y -fc./L- r u-f 1 A t (s]trc(';: . fz t Lit. i x j lie;') 

-X^'J h^yy^7>5^MC 1 1 , Ml 2-. MC2 1, M 
C 2 2 . • • • . Mi j ip-^ V [I 9 MtiZ^i^il $ iir t ^ 

^LT, ^^3. E15(cBV^Tli, llMn<7)fiSip.'(l:cO/c 
Jfe^. 2ff 491] ( 2 X 4 ) C73S ffl<7),?< t ij -t JUMC 1 1 . 
MC 1 2. MC 1 3. MC 14. IV1C2 1 , 1V1C2 2. 
MC2 3. MC2 4^);^$if:LcVi-:-)c. 
[ 0 0 4 1 ] y K o-^fi y- hi^tSi,y< ^ -t/t' 
TUA I B /;\ r? y b v-Jl-r- h jfm^M->^ ^ V ^ ^t-T 
U-f 1 Ai:^?5:7^,^.a. U-t:;l<).^ 1 to J:i/;m2 
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t y h^yy>.^MT2. MTi fcnyhD- 

il^crm 1 B X urn 2 X ^ [) h y y 'J7. 9 M T 1 . M T 
2 (iiftjicO n y h a -yuy- hi^ C L (Ctr^ $ iiT I. 

[004 2) ftf*fig(C{±. ^ 1 5^J«^M^i^:^ ^ 'J ^ 
;HV1C 1 1 i:MC21(;>'g-mM^^U Vyy>'P.9Ui: 
icrya y 1> o-^/l^y--" hf)\ Ilffit-*PS^0|1I5^L^-V\:^ 
^'J-t;PMC 1 0, MC2 0iO^2y<^U h^yi^':^.^' 
MT 2 Oi? y h o-yl-y— h t ^^^31^0:3 y h D-;i/y- 
hSSlCL-Oictf^fu^iX. ^^JJ-lryl/MC 1 1 i:MC 2 1 
iO^^ 2 ;^ ^: U h ^ y ^ M T 2 ^7)r? y h Q l^y- 
mrnX'^M)^^ U-tr./UMC 12. MC 2 2<7).^ 
1 .X ^ h 7 y S/'7x:$^ MT 1 y h o-zl-y- h t*^; 
Jicou y h a-/l^^/- hJf;C L 1 (Ctggg^ixTl^^ . (si 
tttd. A^'J-^iJlUC 1 2hMC2 2cO#^2;^^U F 
7 yi^XfUT2 (D^yV n-yuy- dfflT^PJS 
c0^^lJ^r;WMC 1 3 , 1VIC23<0^1;^^U F5y>' 
^ M T 1 <7) rf y b n h k itjico 3 y h o - /U- 

ir>^M|CL2HJgg2§;fl'CV^I>. >^:U-feA'IVlC 1 3 
k M C 2 3 CO 2 ;^ ^ »J h ^ y S>:x M T 2 iO 3 y h 
D^-yl-ir- iasarM^<7)j>^ ^) -trylxM C 1 4 . M 
C 2 4 aM l:^'t\)Yy y'Jx^UT 1 y h n~;P 
h i:ftji^;r7 y b o-^ypy- M«c L 3 [zmm^ix 
XV^h. ^^»J-(r;WMC 1 4>:MC24<O^II2^^y 
b y y y X ^ M T 2 CO r? y b n - h ffi . Hffic-fe 
K^^OEliKL^t'^y^^'J-tr/l/MC 1 5, Me2 5<7)Sgl.>f 

^ 'J h ^ y ^ M T 1 CO r? y b 1> k ^M<D 

a y is a--/l/ Mgc L 4 ('::ji^$;fxT u ^ . 
[004 3] ^(^^(^m'^ii. ±i^tfz 3 y h P'-zL-^" 

- h Mm^ [) -tji t ^mmT^y & i t > 

[0044] mwmmc AMi^zmixa. n y ha- 
ji^jr^ h-^mm^m^iiyo-T ^ yyf- h ( f g ) 
ttz\m\mz^tsmmx'h o . 3 y f owi^y^ f 

mXh^^. fzb 1/ l> 7yi/'yx:^A1T 1 . AfT 

2 tcibH -^r . 3 y ho b iST<7;S« S*)l8as^^tc . 

.M o N o s m.(om'^ . ' m\m t mm t ^ m z^tsm 
m<^mm<y)mmmmfm!$^^irx^^i.. tfz. Fom 

h ^T<^)^^hHzmmmmmm ^ c^mmizm 
-ji'K<5:) . $, ^ V ^mw(ommm<nzMi $ ivrzmmm 

mmtm■imt(^)rrm^^xl^mMA^^m^^\}Thy 

[ 0 0 4 5 ] X ^ h y y>'7.9\i. ^<^)l;MS?S-f-F.3 
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ji^r-r^ii. m^il^^mzlP vVMEvth^?:) 

^t'C . .y< ^- 'J -fe /^f^Kcie'lf ^ ill) . ||?^/±| L 

V 1>X 9 m y t TtU-:^ 7f-$ . 7-r*g^:frL 
f -y h imK^{t(r)^M 3r -t: y r >' 7" S A-^Tltai 

[0046] ^to, l;w#aiCAMa: LT^. MON 

L\\ xc^m^miTmj^xhh. 

[00 47]MONO SS^lf ^: ^ h y V 

vx9x\i. mM\m^■^\m\.z^^->xv^hmm.ls 

ix Ny (0<x<K 0<y<l ) ] m^tfzm-y. 

rmtw±mm±<r)^moy^^ ')rvy -n'-rs^mm 
' iz (^^.i?^. m:^miJ:tmmifmz) mmtLxt& 
ib^^x^^i^ 7t:^(c . m^fimnmK h y:^^/immM 

<r)ai)Hz^ s ix Ny m^<r)^^')TVy-/y%zWA%-^ 

ho 

[0048] rcrjh y^^ummAzm'miz u-^ mi^i 
X2:m^x \y-9 Lxmmmmim&T L'^^^v^a)[z 

f^xxm^xmmK u -'7'tuz\m-f . wm 
NO smzi'iv^x\%. V yA-}i'mm(m\mnzx h% 

fzif-^ X . h ^ffWyXm ^mty^ ^^)Vy y 

9 ^z it V y ^-Mmw<^> y - u y :^"tt w . m o n 

os.m)t'h-?omx''')hmxx\^^h. ttz. ^bss^kc 

m^X'h D , tztlii. ^ A- ;t^;U 7^ ^ hjzu^hay 
(CHE) zV-Xim^^y&At^^V'-y^^-^ Ka7vP 

MONOS (NMOS) hyyiyy.9zMWiX^h. 
[ 0 0 5 0 ] .lcOl »i?K4>^ y-X-'^ 'f K • ^-^--T^A'v^.y 



h X u h n y i±Ati . fztl (f 13 S tCTf.f Xoi-z^ x 

. ^ 'J h 7 y r^'^y ->^./B!iT-^> I. p y ha-juy- h 

c Q X v^mn^mm c A M m- < v iz 1 9 v y- v 
V ^ b 1^ s G t nMmm c a uoMTmuz-Mi 

h F G T t> BimittsM ON OS ( M N O S ) 
MX ^ 'J h 5 y>'X 9 Xh t i> (el^CcSffl^lgT* 

[0,0 52] S7^.^ MONOS (MNOS) ^X^U I- 

hv^y7-(50-gR(caAT#^*>::tt::«@LT, 

m(^)y-yS)it Ku-f ypj(;ai(c2fits?i5^rS^3iO 

vu-^ ym<^)mf±muuHiAixmix, 2 1' v Ms^gr 

CHE vi A J: « ^ . Ik^J^a {il L ff^ . Ji^ 
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